More than half of all cancer patients still suffer from poorly controlled or breakthrough pain.
Fentanyl (N-(1-(2-phenylethyl)-4-piperidinyl)-N-phenyl-propanamide), a highly potent and widely prescribed narcotic analgesic, is 50 -100 times more potent than morphine in humans. This compound ( Fig. 1 ) is poorly soluble in water, and is typically used as a citrate salt. 1 Its crystal structure was reported, 1 but that of the fentanyl base has not.
The fentanyl base and acetonitrile were purchased from Wako Pure Chemical Industries Ltd. Water was purified using the Milli-Q Gradient (Nihon Millipore Ltd.). Crystals of a fentanyl base were grown by the diffusion of water to an acetonitrile/ water solution. A transparent colorless needle-like crystal measuring 0.40 ¥ 0.16 ¥ 0.09 mm was used for X-ray analysis. Crystal and experimental data are given in Table 1 , and the final atomic parameters for the non-hydrogen atoms are given in Table 2 . The structure was solved by a direct method (SIR2004) 2 and refined by a full-matrix least squares procedure. All hydrogen atoms were refined using a riding model. All calculations were performed using the CrystalStructure crystallographic software package. 3 An ORTEP drawing of the title compound is shown in Fig. 2 . The dihedral angle (H4-C4-N15-C20) has an antiperiplanar conformation. Such a conformation is observed in fentanyl molecules in a crystal of citrate-toluene solvate. 3 The angle between the mean plane of the piperidine ring and that of the Nphenyl ring is 78.9˚, which is roughly equal to that (81.8˚) of fentanyl in a solvate. 1 The angle between the mean plane of the piperidine ring and that of the 2-phenyl ring is 8.70˚, while that of fentanyl in a solvate is 83.2˚. Except for the N-phenyl ring, the fentanyl molecule has an extended and relatively planar conformation. Figure 3 shows a packing diagram of the fentanyl base. An intermolecular T-shaped p/p interaction was observed between the 2-phenyl ring and the N-phenyl ring of the neighboring fentanyl molecule (symmetry operator: x-1, y, z-1) . The distance between the centroids of two phenyl rings is 5.213 Å. The p/p interaction energies for four geometries (B, D, E and F (see Fig. 1 in Ref. 4) ) of the benzene dimers were calculated by an ab initio method. 4 In dimers B and D with the largest interaction energy, the distance between the centers of the two benzene molecules was 5.0 Å, while in dimers E and F, 
